Abstract. Intense electrostatic waves beyond the plasmapause have recently been identified at frequencies near the upper hybrid resonance frequency. In addition, the waves occur within a band at an odd, half-harmonic of the local electron gyrofrequeney. These bands of electrostatic turbulence are among the most intense waves detected within the earth's magnetosphere. Measurements obtained with the ISEE i plasma wave receiver show that the intense waves appear to be intensifications of an electrostatic cyclotron harmonic band near the upper hybrid resonance frequency. A straightforward explanation of intense waves at the upper hybrid resonance frequency exists in the electrostatic multi-cyclotron emission theory. For a broad range of plasma parameters nonconvective instability or large spatial growth rates occur within the cyclotron band encompassing the cold upper hybrid frequency. Comparison of spatial growth rate spectra with measured wave spectra shows that there is excellent qualitative agreement between the linear theory and the observed wave characteristics.
Introduction
Intense electrostatic waves near the upper hybrid resonance frequency, fvi•a, have been detected near but beyond the plasmapause between ñ50 ø magnetic latitude at all local times [Kurth et al., 1979] . The waves detected by plasma wave receivers on board Hawkeye i and IMP 6 had amplitudes between i and 20 mV m -1 and bandwidths typically less than 10g of the center frequency. The waves were shown to intensify when fT•x•a •-(n + K)fg-, where fg-is the electron gyrofrequency. Their electric fields were found to be nearly perpendicular to the geomagnetic field, consistent with upper hybrid modes.
An example of upper hybrid waves from the ISEE I sweep frequency receiver [Gurnett et al., 1978] It is still necessary to investigate thoroughly the role of cold electrons associated with the intense upper hybrid waves. This study will be carried out using the iSEE quadrispherical LePedea when it is configured to measure electrons in the energy range extending to i eV. To estimate the possible significance of a colder component than those electrons shown in Figure 3 we have performed sample calculations using a three-component distribution (i.e., cold, warm, and hot electrons). We found our qualitative results depended primarily upon the warm and hot components. Similar conclusions have been independently reached by Rdnnmark et al. [1978] . Therefore, the parameter searches presented here are probabl,v qualitatively reasonable. Nonetheless, detailed comparison with theory awaits measurements of these lower energy electrons.
Moreover, the comparison of the amplitudes of the waves, which su•rely are in a saturated state, with linear instability theory can only be of a qualitative nature. While linear theory probably can reliably produce the frequencies of peak amplitudes, and the overall unstable bandwidth, the propagation and nonlinear saturation of the waves must be understood before the spectrum can be calculated.
